The crystallographic structure of the subtilisin protease from Penicillium cyclopium.
The major extracellular protease from the fungus Pencillium cyclopium was crystallized in the presence of p-phenylmethanesulfonyl fluoride (PMSF) and investigated by X-ray diffraction analysis. It was subsequently cloned and the amino acid sequence deduced from its cDNA. Although the sequence is only 49% identical to that of proteinase K of Tritirachium album, the three-dimensional structures of the two proteases are virtually identical. The model for P. cyclopium protease was refined by simulated annealing to an R of 18% at 1.7 A resolution. The greatest variation from the proteinase K polypeptide is in loop 114-134 and is due to the absence of a disulfide bridge in the P. cyclopium protease that is present in proteinase K. A difference was also observed in the orientation of the histidine in the catalytic triad, though this could be due to the presence of PMSF at the active site. The coordination geometry of the strongly bound calcium in the P. cyclopium protease is octahedral and uses some different protein ligands than does proteinase K. In the protease from P. cyclopium there is no cysteine near the active site, nor is there a second calcium binding site as is found in proteinase K, suggesting that neither is important to catalytic activity.